Ribosomal RNA genes in soybean and common bean: chromosomal organization, expression, and evolution.
Ribosomal RNA (5S and 45S) genes were investigated by FISH in two related legumes: soybean [Glycine max (L.) Merr.] and common bean (Phaseolis vulgaris L.). These species are both members of the same tribe (Phaseoleae), but common bean is diploid while soybean is a tetraploid which has undergone diploidization. In contrast to ploidy expectations, soybean had only one 5S and one 45S rDNA locus whereas common bean had more than two 5S rDNA loci and two 45S rDNA loci. Double hybridization experiments with differentially labelled probes indicated that the soybean 45S and 5S rDNA loci are located on different chromosomes and in their distal regions. Likewise, the common bean 45S and 5S rDNA loci were on unique chromosomes, though two of the 5S rDNA loci were on the same chromosome. FISH analysis of interphase nuclei revealed the spatial arrangement of rDNA loci and suggested expression patterns. In both species, we observed one or more 5S rDNA hybridization sites and two 45S rDNA hybridization sites associated with the nucleolar periphery. The 45S rDNA hybridization patterns frequently exhibited gene puffs as de-condensed chromatin strings within the nucleoli. The other condensed rDNA sites (both 5S and 45S) were spatially distant from the nucleolus in nucleoplasmic regions containing heterochromatin. The distribution of rDNA between the nucleoplasm and the nucleoli is consistent with differential gene expression between homologous alleles and among homoeologous loci.